Functional hypothalamic angiotensin II and catecholamine receptor systems inside and outside the blood-brain barrier.
To elucidate the contribution of various hormones and neuromodulators in the central nervous control of body fluid homeostasis, the saltwater-acclimated Pekin duck represents an ideal model due to the cytoarchitecture of its hypothalamus, and the marked systemic and hypothalamic sensitivity of its osmoregulatory system. Employing animal physiology, electrophysiology, histochemistry and receptor binding techniques, the role of angiotensin II (A II) and norepinephrine (NE) as both circulating hormones and neurotransmitters in central osmoregulation through interaction with neuronal targets inside and outside the blood-brain barrier (BBB) could be investigated. Application of both agents into the systemic circulation or into the cerebrospinal fluid of conscious animals, and the monitoring of hypothalamo-neurohypophyseal antidiuretic hormone ADH (= AVT) release, cardiovascular parameters such as mean arterial pressure (MAP) and avian salt gland function allowed to discriminate between actions of A II and NE at sites within or outside the BBB. Of the latter, the median eminence (ME), the subfornical organ (SFO) or the organum vasculosum laminae terminalis (OVLT) are of prime importance. Receptor autoradiography using radioiodinated ligands specific for A II, alpha 1-, alpha 2- and beta-receptors including the pharmacological characterization of these binding sites permit to establish a molecular correlate of the modulatory actions of both A II and NE.